Juvenile neuronal ceroid lipofuscinosis (JNCL) is an autosomal recessive disorder of childhood caused by mutations in CLN3. Although visual deterioration is typically the first clinical sign to manifest in affected children, loss of Cln3 in a mouse model of JNCL does not recapitulate this retinal deterioration. This suggests that either the loss of CLN3 does not directly affect retinal cell survival or that nuclei involved in visual processing are affected prior to retinal degeneration. Having previously demonstrated that Cln3 À/À mice have decreased optic nerve axonal density, we now demonstrate a decrease in nerve conduction. Examination of retino-recipient regions revealed a decreased number of neurons within the dorsal lateral geniculate nucleus (LGNd). We demonstrate decreased transport of amino acids from the retina to the LGN, suggesting an impediment in communication between the retina and projection nuclei. This study defines a novel path of degeneration within the LGNd, providing a mechanism for causation of JNCL visual deficits. D
Introduction
Juvenile neuronal ceroid lipofusinosis (JNCL), more commonly known as Batten disease, is a member of a large family of autosomal recessive disorders characterized by the hallmark accumulation of autofluorescent material within lysosomes. The genetic defect associated to Batten disease is a mutation of CLN3, a gene which encodes a 438-amino-acid protein of unknown function (Consortium, 1995; Mitchison et al., 1999) . The visual system in JNCL patients is affected relatively early in disease progression, with visual deficits typically the first clinical sign to manifest in patients. The onset of this symptom occurs around 4 -7 years of age and culminates in total blindness within several years. The disease progresses to include seizures, motor coordination deficits, memory loss, and typically results in premature death around the third or fourth decade of life (Hofman et al., 1999) .
Pathological examination of the retina in JNCL patients at autopsy has revealed a substantial degeneration of photoreceptors, loss of the outer nuclear layer, a reduction in accumulation of lipofuscin granules within the retinal pigmented epithelium (RPE), and accumulation of ceroid, a pathological autofluorescent storage material, within the retinal ganglion cells (RGCs) (Goebel et al., 1974; Bensaoula et al., 2000) . Although the disease appears to commence in the peripheral regions of the retina, by the end stages of the disease, there is severe neuronal loss, including the entire outer retina and gliosis throughout the eye (Goebel, 1992; Hofman et al., 1999; Bensaoula et al., 2000) . These degenerating photoreceptors do not accumulate autofluorescent storage material, indicating that, at least in this class of cells, ceroid accumulation is not a primary cause of cell death (Bensaoula et al., 2000) . Using an antibody specific to CLN3, Katz and colleagues showed immunopositive Muller cells and inner retinal neurons. However, little labeling was observed in photoreceptor cells, indicating that the viability of these cells is not directly regulated by the expression of CLN3 (Katz et al., 1997 
